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Research on edible fungus tissue genome extraction and rapid
preparation of PCR template

Abstract: High-quality, simple and fast genome extraction methods are an important
basis for molecular operation and PCR detection. But there is no detailed study on the
efficient, simple and rapid genome extraction method and the rapid preparation
method of PCR templates for edible fungi. In this paper, four methods of genomic
extraction of edible fungi mycelium were compared, and the results showed that
extract A agent can got the best extract genome in edible mycelium tissue. In this
study, four kinds of reagents were used to extract the genomics of edible fungi
mycelium, fresh fruiting body tissue, dried fruiting body and porous fruiting body,
and then PCR reaction were carried out with these as templates. The results showed
that the genomic templates of mycelium, fruiting body tissue and porous fruiting body
could be effectively prepared by using extract A method, and alkaline lysis method
was the best method for genomic extraction of dried fruit bodies. In this paper, the
rapid purification process of PCR template of edible fungi tissue genome was also
studied by using the strip method. The results showed that the strip method also had
good extraction effect. This study will provide experimental basis for rapid

identification of edible fungi.

Key words: Edible fungi; genome; agarose gel electrophoresis; PCR; extraction
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1 RERGRIL

B S0 EE A, AT T AV AR EERER RN, X T AR C
SHENT 73 TR R o JE BRI 20 1) v RGP BRI b (1 DRSS, BT 9 &%
HEVIFERIF AR Z — o DRI . HERG RS I T A= 4G 0 55 9 05 4 1
SWMATAEE. H—m, &XEMTF R Pac Bio MRERMHESFIFHEARD
22 RN H RS R A S A AT R A, — AN AT LR SR AT AR R
¥ FEHEFH de novo AR E K MIHA . ZF AR —NERE T ERMT N
A7 T & DNA (340 kbp) HHATEFE, ZKMZIRA e H 1A 42
HOFHEAT A, DRI = i R R R 4H DNA 70 B E

THFE AR EARRA KRBT E. & DNA BHEE R
PR PRI IR AR o A AR BB AL, JCHRAE PCRTIN A FH B IX A 7 VA i 2
HrelEH RS, SR 2 & F B B TR AR Y i, S AR AR L,
£ FH TR R ¥ DNA il 2 B AT, SEECE B DNA RI7ERR 2, W3aEER
-EhHTiEE . CTAB ¥A5EE,  BAR Gl 4E5E A% CTAB WE#EAT TGP, (HiX L)y
FAEBRAE R BN E 4 D IR 2 Bl TR M 2 IR 7%, R 551X
15 4E#E DNA ZRU, RHFFEI—A H Rt & A —Fp bk 32 i s i = B H
T 3 R AL 1

HUkFEE, APE AR IRER R O A PCR HART 72 1N FH 7E 6 F B it
fEE MU, H2 B RTRCA S T BT A & B FE S PCR LR B i
7, T A B R S A e A RO 6 F R TR RE A 4LEAT A &L PCR
PHGUAST, A T AME S R T R U B SR ) T v . A B T
A BRYE, RBOR AR, SDS k. iSRRI .

TEVEA S0 3 A% (I 100 IS b AT DA T %) 2 DR A B2 OO T AR R A ) Pl
W BB, N7 SRHEX — i AR T8 R AR SR A T 2R R ZH 2 ST, 3
PEIEN TR E/NT 10 pL B, PRI SRR RS D I B i 3R 4F B o R ARAcTE
(R BIET Z ACAE T8 PR S AR FEHAR, I HLRE O IR B3R THAX IR

ARSCH T B T RS . AR R SRR LR R IR AL, (R F B
EA BRI KR
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2 HS 7%

2.1 #E5
2.1.1 b

HETE R 22, Gl0019 5 HE 2. Gl0020 5 % 2. Gl0048 5 1% #2 G10081 5 B
22, Gl0029 S H %2, GI0037 S H 2. Gl0089 T 2. Gl0097 5 H 2. GI0082
S WEE O R B R B s . T RR RS TR HE, Mt
TR FriERZ . WTRZ,

2.1.2 K5

T0%IP G, 2.5 M BEIRPFISR, S INEE, EDTA, 45ifh LR, SDS, #dk
¥, ERERAN, Triton X-100, Proteinase K, & fk#:, MHER, PVP-40, Tris-base,
EDTA, Tween 20-

FREUK A: 10 mLO0.1 M EDTA, 2.8 mL 2% SDS, 0.27 g NaAc, 0.58 g NaCl.

SDS #Hi#: 2% SDS

B4 fAW: 0.3 M NaOH

r n AR AR A AL ERL A E ARG IR AF], TS5 Direct PCR Kit

(Plant) , 200 rxns.

FLELR B: 20 mM Tris-HCI (pH 8.0), 25 mM NaCl, 2.5 mM EDTA, 0.05% (w/t)

SDS, 2% (wt/vol) PVP-40

2.1. 3 KBER

s, WAL (i E, JIXFSTPRP-24) , HLHEIEL /KGR (i iE
I gsEEARATD , 1HIEEFEME, ¥ PCR L.

2.2 EREEZAEAEFHBIRE

(1) 23 HIFREL 0.3 g A BETERE 22, GI0019 S 42, GI0020 54, Gl0048
Sz, G081 T T 2 mL OB H, XRFRS, ZraliiA 1.0 mL #32E
WA, IIAN—A/NRER, AP 60 Hz, 60 #p, BERER 2207, (2) B/
WER, 65 BRICEEMI/KIBEHH K 40 438h. (3D BOALH 10,000 rmp &0 10 43
B,
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E 21 ZELHEBENHESLERNEZ

(4) B35 600 uL 73 5 2588 1.5 mL EO0E H, KR RibRS,
IINZ=20 2 ZARR 2.5 M BERREHVATR 400 pL, BREEIENRS], 0 3 EE FokK
W40 438h. (5 BEOHLAF 10,000 rmp 20 10 73458

2.2 IKREILERITUE

(6) B EIEMR 900 pL 73 75545 2B 0 (1.5 mL) W, ARIKARiFR S,
AN =50 2 ZARFR B 5 A EE 600 uL, HEAUEIEST, -20 $RIKEE FIRAE 16 /NS
PAE. (7)) BOHLF 10,000 rmp 250 10 2304, (8) 3 EiEW, A 1 mL 70%
(R RS B Ve BT, RIS Bl 10,000 rmp B0 5 40 8h, EEPIXK,  (9) f7
HAE IR, TSI 100 pL [#) TE buffer ¥ UTiE &%, HREGH5, &
I 5 BOUTIE A AR N PCR R, -20 IR RIRAE.  (10) IR REREI B bk
20 Zrdh, MEREER. (11D DAFREUMHE BRI OB HilE ITS #2700,
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%< 2.1 PCR # 18Kk &
o=} ity FEI kY| 7K AR
. M5 TS 1 ITS 4 FwK éi’%ﬁﬁ
HH 1 uL 12 uL LA
(15 uL) (1pl) (1ul) (12uL) (1ul)
5 G10019 5
M 5 i ITS 1 [
. ITS 4 TEm K 20
(15 uL) (1 uL) (1uL) (12 pL) (1uL)
5 G10020 5
M 5 fif§ ITS 1 [
(15 uL) (1 pL) (1 uL) (12 uL) (1pL)
5 G10048 S
M 5 fif§ ITS 1 [
(15 uL) (1 pL) (1 uL) (12 ul) (1uL)
. Gl0081 5
BES S M5 g ITS 1 ITS 4 Bk 00 SR
(15 pL) (1 uL) (1 uL) (12 L) (1pL)

(12) PCR ¥ 3 f5 47 B g Bt Jis FEL YK
% 2.2 PCR¥ 22 &R

T Z I 1] {EEZ A
95 °C 3 min

98 °C 25 sec

52°C 25 sec

72 °C 15s

72 °C 2 min

2.3 PCR ¥/ tERiRFI & E [F4H

2.3 LR EREEZERA

1) 4 ) D B ) A5 B 65 B 22 . G10029 5 22 GI0037 5 18 ££ .
GI0089 542, GI0097 542 . GI0082 S et R 24T 0.2 mL B L&,
WIRARS 1. 24 3+ 44 5. 6, HOA 10 uL 0.3 M S EALANER, 0. (2D
BT WK 4 505,

v:E F, #3417 PCR ¥4,

(3) A 100 pL 0.05 M Tris-HC1, FAATIR &%)
J&, BEAIE G, IEWAT B RN PCR SIS HAAR 1S,

(4) HIEITS #2817, 75
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2.3.2 RELE A ERINEAERZEEN

(1) e $EER, HERIRARE 10 mL 0.1 M EDTA, 2.8 ml2% SDS, 0.27¢g
NaAc, 0.58 gNaCl, ZEW/KERZE 20mL.  (2) F9 3l EI B WEEH 1) A5 66 75 B
22, Gl0029 5 H# 22, GI0037 T 2. GI0089 T E 22 Gl0097 5 1 22 . G10082
SR 2T 0.2 mL FEOE Y, KBRS 7. 8. 9, 104 114 12, A 10 pL
EDTA 850K, wmirid. (3) BT WK 10 4088, (4> I 100 uL 0.05 M
Tris-HCl, BBACATIR G35, BREE L, BT B4E N PCR SEE 5
B o

2.3.3 MmLABERA FRNREAEEZEREA

(1) FIEUD B2, Gl0029 S E 4. GI0037 S H 22, G10089 5 &
22, GI0097 S22, GI0082 S22 T 0.2 mL &0 EH, KIKART 130 14, 15,
161 17. 18, 250N 30 uL I A, SJRAKBEAIN, 95 BRIKE, 10 74,
(2) EOHLH 12,000 rmp &0 2 4080 (3) B4 R IREL 5 ul $EH H S R 2 )
R A, [FIZER B BT BB, MRS IR i ] LU E R E B AT H .

2.3.4 SDS iR HEE £ EFE

C1) 43 B S e i A B 75 B 22 . G10029 ‘S B 22, GI0037 5 B 42 .
GI0089 S22, GI0097 S %2 . GI0082 5 i 48 H 22T 0.2 mL [H .0,
WIXARS 19 204 21, 22, 23, 24, AN 10 uL 2% SDS, #sMRIE. (2) BET
WA 10 0%, (3) B 100 uL 0.05 M Tris-HCl, #MWRITIE&H5 )G,
Wk [A] B5 00— IR, BT B EAE N PCR SEI0 HIAAR .

2.3.5 1Z2EUHETEE FeL e B F4E

(1) ZRIFREL 0.1 g FrifBEnkas . ¥rof A K1k, e EEET 2 ml B08
B, BN AN ER, LS BEAY, 60 Hz, 60 F5.  (2) BU/D ST
SART 0.2 mL B0 L il ISR . PREGH A V. AR . SDS
RS IUE R A . (3) HIE ITS B, ik, 3T PCR ¥4,

2.3.6 T EEE

IrAIARER 0.1 g METKAR %S . T HETRAREA TR, A0
AT



2.3.7 IEBIRZEEAH
FREX 0.1 g BriE R 2, H 2.3.5 H0 77753 T PCR A&

2.4 RRRRIRINE 22 & F A

2.4.1 HIBEEKR

(1) #1% 1L ) Wash buffer (10 mM Tris-HCl pH 8.0) . (2) K] fi A
TR — NP = A, U A I REL, RN BB K, RN A
HaBE. Q) FAWEAN—NH /NG RT, ¥ 75X 100 mm (3E4LH—
BOR AR B, RS ARI .  (4) —EBF 2/3 BRI R T b ek
Ak, FHRE 20mm WS E. (5 HIEATE, I HAER Rl
ERZ R, (6 FIRAEMIEAT B HEA B, BEKL 1 mine (7)
LRI B0 B3 K2 6 mm (5 R —E 48, XA LR IR 45 6 X3
(8) HBYJII B ELE 2 R EAUHPE, JIAE 6 mm MAZFRR M X3k, (9
Y UBAC R FR B A 4 3T EPARAL SRR T A IR T B X 3. (100 R TR 185 )
FANH LT B 98 FE N 2 mm Ze A ARG .

2.4.2 EFBERR

(1) #E2r35307], Extraction buffer A1 Wash buffer A 1.5 mL FJ &S00 & 40
%, 9% PCR RFAFRKMH 0.2 mL MEOEH#ITHR. (20 WAL
iR, BULEAMTERE . Gl0029 S5 E 22, GI0037 5 i 4 ERA Lysis buffer 2
OETIRI, IINNRER, TEhRE010s BIA . (3) BHlkdR 2k s &R AL IR
FEfH, S5s.  (4) BREEMITE 800 uL ) Wash buffer H1i#E 5 /X, K% 5s. (5)
BHRACSEAE 20-50 uL (] PCR e MiAA R i 15 ¥k, K% 10s, BPA] B 8317 PCR
.



R R 2 b2 i X
3.1 RAEEFEREIER

3.1.1 EFEBIRELGE

5000

2000

1000
750

500

250
100

& 3.1 IR EFEEBKER (MWABE : TEEE. GI0019. G10081. G10048. G10020)

el 3.1 fos: R IFBA WS N 260, R WZ AR ica Sl
B DA 21 o S B DAY ZH A P AR50 D 3 DAL 2%

3.1.2 PCR ¥/ &R kR

bp M L 2 3 4 5

5000
3000
2000

1000
750

500

250
100

& 3.2 231 PCR # 1 8ERHEKER ( (NEEIA: EEE. GI0019. GI0081. GI0048,
G10020)

Wl 3.2 fros: geid PCR 741, BPIEEGT KJLE 755 ik E 23
TR T R B DR 26 7 12245 SRR W 2 DR A 4 B R I P L K 2 e 1) i DAL S BB 114
B R IR ARG T BOIC B R 2% e



R R 2 b2 i X
3.2 EFBRMIRIRS A PCR

3.2.1 WM ERIRIZENE22EF R

bp

5000

3000
2000

1000
750

500

250

100

& 3.3 AL IZRINARERY EEMEIKER (NEEIA: BEEEE. Gl0082. GI0097.
G10037, Gl10089. G10029)

Nl 3.3 fs: ANFFESAA N DA FEIRIEE A 2617, R Z 57 R] PLPRE S
AL, PR, RWRDUICR Rt

3.2.2 1=HUR A JEIRIRIZ BN 22 B[R] 4H

bp M 1 2 3 4 5 &6
5000

3000
2000

1000
750

500

250
100

& 3.4 2B A EIRENEFERY 1EEHIEIKER (NERA: TEEE. Gl10082. G10097.
G10037, Gl10089. G10029)

Nl 3.4 fs: AFERIFESAA AR R A6, BRI 26 5 iE T, R Wi%Ts
IR DRI S A AL
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3.2.3 SDS AR ENE 22 B [F4R

bp M 1 2 3 4 5 @6

5000
3000

2000
1000

750
500

250
100

[ 3.5 SDS AR EEE B BRI EAETE AR IKER (NARIH: BEZE. Gl0082,
G10097. G10037. GI0089. G10029)

WnlEl 3.5 P K A B, RBAIZ 712 0] LS ECH £ 1 1 22 PRI A
3.2. 4 Bt MR AR ERIRINE 2 £ X H

bp M 1 2 3 45 6

5000
3000
2000

1000

438

250
100

3.6 RER A EIRNERBY 1EEVIRAETERI KGR NEBARR ) : 805,
G10082. G10097. Gl0037. G10089. G10029)

k3.6 Fron: dEGR, SRS, R DASE I & T
[f22- SR
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3.2.5 B HEFEEF SR PCR RARE F B REH] %

bp M 1 2 3 4 5 6 7 8 9 10 11 12

5000
3000
2000

1000

750
500

250
100

& 3.7 WU 7T AR PR EFEALER (1-4 HBESE, 5-8 AEELE, 9-12 HEELK
%5, Hep, 1. 5. 9 AEmUHEBBRE, 2, 6, 10 AWML, 3. 7. 11 A SDSE, 4.
8\ 12 ARELE A )

W 3.7 frs: BT, AT RS A AT LS H i 3 s L DR A
BB EIGE T DL HCH B R g . EH 4904, SDS vAn] DIRHUH A Rk FEH %S
FVEEIR 7 RS04k, SREUR A VEPT AR (B T 8 3 o R B I i 1 1 S0
ZAE R R, SDS IEFIHEEUK A VEIEH T 7S L R AL PRS2, | 38

PRI Sty o AR USRI AR, TREUK A VR RUR BB 4F.

3.2.6 ZFLEF S POR AR E FEH RIRH &

bp M 1 2 3 4

5000
3000
2000

1000

250
100

5 3.8 MFhA AREE R ZERFELER (NABIA: RIBR A K, WIREUE, SDS
&, REUR AR

10



bp

5000
3000
2000

1000
750

500

250
100

& 3.9 MG AR TFREZEFAER (NARA: REUR AL, BIREVE, SDS
%, BmREBERE)

i 3.8 FE 3.9 Fron: BB, #rfE R Z LK 0T SDS yEA$EEGR A
PRECH SR, MR P IEFA T HPEEOR A VR R R, HEMG IR R A & R
A ANFREGR A VR ICIUR by, HIE S 2 LB T SR LRI H i FR

3.2.7 WF B FHE PCR =R E FE 28 RiE$ %

bp M 1 2 3 4 5 6 7 8 9 10 1l 12

5000
3000

2000

1000
750
500
250
100

& 3.10 UFhA RN TFEEEFEALER (14 EFARE, 5-8 AMTFFERE, 9-12 K4
MFKIREE, HeA, 1. 5. 9 MWL, 2, 6, 10 AWEHEEE, 3. 7. 11 A4
SDS 3%, 4. 8. 12 AREU& A %)

el 3.10 fras: BT RRORE AT RS BOE AR U A B4R B, BTt
B A] SR AN SDS VAFRIUHIOK, M AR % i Bk ZR A . SDS VAR
WAVEREUE R . Z3 ERRL, BRI BGEAIE & TR TR I 2 A 4, B
B R R0 iz AR B R SE AT AL 2 s o, SRECICRARH 4, 7 i AL R A 1%
BRAT PRI LN H, RV AR A VEANIE A BT 6 F o 22k DA 2 11 2
B

11
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3.3 JE4K % POR HRIRE F LB R4l 1k

bp M 1 2 3

5000

3000
2000

1000
750

500

250
100

B 3.11 GRR A ERBERALER

R 311 &0, AR IR SE O S P AL A6 TS I A 5, RINZIEIRIICR R
it

4 53 ST

4.1 R HEERFERE

Z2U0E, SEHOR A SEFT DU IR AL A, (EFRIOH (45 &
BUR, RSP T 1 2R E RSN, 220 BRI i vk 6 HY
IR S R DRV A 28T B SE B B b, B 545 277 VR AT U] T3 U R 4L H A 2
FARE, MRYEE 3.2 Bongid ITS B, PCR 48 Ja Bl b bl v vk 2% v B 2
THW S, RUIZITEE R T4 5 PCR A R4 G I 448 4E, ASZikil 1
PR 2265 i, P AR T SR X L 2k R AH BLRSCR R A o 55 HAh S AR i b 2 F
AR RE I, Th R, AR, XSERZhdh . SCieb k. Seae skt
IERATET ], G TS = 3RE, toiin A G YL SR R 4L 3 DLSR G
DAL TR B3 1Ry B AT R 26 A

12



A K2 222 iR
4.2 PCR ¥ 18R HZEE 2R

ST 22 B DAL S B0 45 SRR WY, DU 5 92250 T PR SR IO T 22 3 (R 41, AR
Fa IR A5 R AR ) SR A V) LK SR T fe i b, R 2R R SR R
PRI R 22 RO i o E SIS PR AR AL RERRE BN 5 THI A LU 2 R 7 32 R R F
BRAF B ARAEBTE SE AR TSk 2 LR T SEAR IR DN AL s 44 2R 3K
TR CAAS SR U A T3 92 B 3& H T SR BUBT i & HI Tl 1 SR R (K 41, SDS JivA
& TSRO T B T 1 S AR EE D L SR O A 7530 B E H SR R Z 3 A AL
g EnTF, PREUM A JEAERBR 22, TSk, RZTTHEAMREPECR, 2
BRI H T 2 DR AL P R T i

4. 3 B4R & POR 1RARE FE B R

2SI IR, JEAUR VAN T PCR AR R A P 2B AR R 4F, 07 154R
BRI AN AT, X 30 W Acty, IREGHR R, AR Z/[MH T RE
HIRZ AT LR (RSO BRI R, 2F4E 2 iR o T ARWO IR, I BAE DRI
WIRA BN Tk, 1R 275 Rk 2 4% B 7£ Wash solution 1. PCR & & H 1)
AW UL S 2 U B VR AT DLORIE X BR SRR TR K o S IR UG I 4P e i —
AL RO AR AN T Z A — SRS AL S M i an e il B I B, X Sk BT R
s PCR RV . T AMEH RIGEIIEL, AT EH 70% CEE AT I,
J& #F o] PCR [V,

e

B PH B 2k PR A R S B R R RESR I R B 2 R AL, R AT A SR R
AEATD, IE PCR ¥4 5 n 152G W 2 X 3 DA AL 25, R Wi m] DLSR X 5
K, HAERGREEREHE DI, EiE L RFd T, BiEfEE,
AR, AR I By S0 DL L BRI, R — Al U R AR BTV . PCR
BRI 1 R R LA R S I DR AL ) D vk 2oy ml PR SR B EH B A 2, Hh s g 4
S, SRR A JPE R IR SRBUN TR . BRI AR R R, P GRIAR
W BAAREE, HiE M T Wz, 7Sk, REZMERFAR, R POE G E
B DA 2w i B o DR B B DA 2L 1 — e m 4B (1 B 5 92 AR SCR iR kA B
HATBIF IS IUECR , AHI FOR Dy 6 I T 2 G PRt 45 g B 1L m] g (1) S 3 B i o

13
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